
BELLCOMM,  INC.  
1100 Seventeenth Street, N.W. 

SUBJECT: Workshop Cost E s t i m a t e s  Based on DATE: J u l y  2 5 ,  1968 

Washington, D. C. 20036 

EOSS, MORL, and BSM C o s t s  - 
Case 710 FROM: A .  E .  Marks 

ABSTRACT 

An e s t i m a t i o n  o f  t h e  development c o s t  o f  a new 

e a r l y  workshop accommodating 6 men for up t o  2 years w i t h o u t  

r e s u p p l y  i s  made. Three p r e v i o u s  c o n t r a c t o r  s tud ie s - -Doug las  
E O S S l ,  Douglas MORL 2 , and t h e  Genera l  Dynamics B S I V : ~  were used  

as a bas is  fox. tiiis s t u d y .  I t  i s  es t imated t h a t  workshop de- 

velopment c o s t ,  i n c l u d i n g  program management and ground s u p p o r t  

equipment ,  w i l l  b e  less t h a n  $600  m i l l i o n .  The ma jo r  c o s t  i t e m  w i l l  

be $ 2 1 0  m i i i i o n  for subsys tem development .  

{ N3 S A - C R  -7 3 56 0) NOR KS ff 0 P COST ES TI PIA T ES 
RASED ON EOSS, MORL, AFID BS14 C O S T S  
(Bellcoinre, I n c , )  19 p N79-72 70 1 

U n c l a s  
00/15 1 1 3 4 1  

I 
I 



BELLCOMM, I N C .  
1100 Seventeenth Street, N.W. 

SUBJECT: Workshop Cost E s t i m a t e s  Based on DATE: J u l y  25, 1968 

Washington, D. C. 20036 

EOSS, MORL, and BSM Cos t s  - 
Case 710  FROM: A .  E .  Marks 

MEMORANDUM FOR FILE 

1.0 I N T R O D U C T I O N  

To a id  i n  NASA p l a n n i n g  a c t i v i t i e s ,  an  e s t i m a t e  o f  t h e  
c o s t  o f  a 6 man workshop i s  made w i t h  t h r e e  c o n t r a c t o r  s t u d i e s  
b e i n g  t h e  bas i s :  (1) Douglas E a r l y  O r b i t a l  Space S t a t i o n  (EOSS), 
NAS 8-21064, comple ted  i n  November, 1967;  ( 2 )  Douglas Manned 
O r b i t a l  Resea rch  Labora to ry  (MORL) NAS 1-3612, September ,  1964;  
-?u?c! ( 3 )  Genera l  Dynamics B a s i c  Subsvstem Module (BSM), N A S  9 -6796 ,  
Oc tobe r ,  1 9 6 7 .  3f pr ime concern  i n  t h i s  s t u d y  i s  t h e  development 
c o s t  of  t h e  workshop o n l y .  T o t a l  program c o s t  i s  n o t  c o n s i d e r e d  
with s u c h  e l e m e n t s  as expe r imen t s  and l o g i s t i c s  n o t  e v a l u a t e d .  

The EOSS concept  u t i l i z e s  a g r o u n d - o u t f i t t e d  S a t u r n  
V l a u n c h  w i t h  t h e  S-IVB s t a g e  s t r u c t u r e  as t h e  workshop. The 
b a s e l i n e  c o n f i g u r a t i o n  c o n s i s t s  o f  a M u l t i p l e  Docking A i r l o c k  
Module ( M D A M ) ,  S-IVB Module i n c l u d i n g  a l l  subsys tems r e q u i r e d  
for crew h a b i t a t i o n ,  t?xperiments,  and e x p e r i m e n t s  accommodations.  
T h i s  c o n f i g u r a t i o n  houses  an  a v e r a g e  of 6 men and w i l l  o p e r a t e  
f o r  one y e a r  w i t h o u t  r e s u p p l y .  A more d e t a i l e d  summary o f  t h e  
EOSS program i s  found i n  Reference  4 .  The p h i l o s o p h y  beh ind  t h e  
development  o f  t h e  s t a t i o n  module was t o  use  as many e x i s t i n g  
and n e a r  e x i s t i n g  subsys tems as p o s s i b l e .  Y i t h  t h e  S a t u r n  V 
l a u n c h  v e h i c l e ,  weight  i s  not  c r i t i c a l  and t h i s  d e s i g n  ph i losophy  
could lead Lo a i7elat ivel .y  C G S ~  e f ' f zz t ive  s t a t i D n  ~odule. 

The MORL i s  a 6 t o  9 man workshop w i t h  t h e  S a t u r n  I B  
as t h e  l a u n c h  v e h i c l e .  The con templa t ed  m i s s i o n  d u r a t i o n  i s  1 4 7  
d a y s  w i t h o u t  r e s u p p l y .  The s t a t i o n  i s  2 6 0  i n c h e s  i n  d i a m e t e r  and 
55 f e e t  i n  l e n g t h .  Reference 5 c o n t a i n s  a d e t a i l e d  summary o f  
t h i s  program. T h i s  s t u d y  was comple ted  i n  1 9 6 4  and most subsys -  
tems con templa t ed  were o n l y  i n  t h e  i n i t i a l  development or i n  t h e  
c o n c e p t u a l  s t a g e .  Design and t e s t  c o s t s  o f  t h e s e  subsys tems are  

' t h e r e f o r e  u n u s u a l l y  h i g h  i n  l i g h t  o f  c u r r e n t  s t a t e - o f - t h e - a r t .  

The BSM s t u d y  i s  an i n t e g r a t e d  engine-room module 
which i n c o r p o r a t e s  power, env i ronmen ta l  c o n t r o l / l i f e  s u p p o r t ,  
and s t a b i l i t y  and c o n t r o l  subsys tems i n t o  a s t r u c t u r a l  module 
t o  s u p p o r t  any s i z e  or shape space  s t a t i o n .  The b a s e l i n e  sys tems 
a re  t o  s u p p o r t  a 9 man crew.  Sxpendab les  a re  p r o v i d e d ,  however,  
f o r  a crew of s i x  f o r  a 2-gear m i s s i o n  w i t h o u t  r e s u p p l y .  Refer- 
e n c e  6 c o n t a i n s  a d e t a i l e d  summary o f  t h e  BSM program. It i s  
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s i g n i f i c a n t  t o  n o t e  t h a t  t h e  BSM i s  n o t  a s t a t i o n  i n  i t s e l f ,  
b u t  p r o v i d e s  t h e  subsys tems n e c e s s a r y  for a s t a t i o n .  Lowever, 
If used  w i t h  a t h r e e  man crew t h e  RSM can  accommodate t h e  crew 
l i v i n g  q u a r t e r s .  The c o s t  of such  a BSM w i l l  t h e r e f o r e  be 
somewhat l ower  t h a n  t h a t  o f  a comparable  f u l l  space  s t a t i o n .  

2 . 0  DISCUSSION 

T o t a l  program c o s t s  for t h e  EOSS, MORL, and BSM a re  
shown i n  T a b l e s  1, 2 ,  and 3, r e s p e c t i v e l y .  Of i n t e r e s t  f o r  
t h i s  s t u d y  i s  t h e  s t a t i o n  module c o s t  i n  t h e  EOSS program, t h e  
l a b o r a t o r y  sys tem c o s t  o f  t h e  MORL, and t h e  BSM c o s t .  The 
t o t a l  EOSS program c o s t  i s  shown i n  T a b l e  1. The c o s t  of i n -  
t e r e s t  i s  $678 m i l l i o n  f o r  t h e  s t a t i o n  module.  About $11 m i l l i o n  
for m i s s i o n  s u p p o r t  c o s t s  a r e  s u b t r a c t e d  r e s u l t i n g  i n  abou t  
$667 m i l l i o n  s t a t i o n  module c o s t .  These c o s t s  a re  based on 
ORP f l i g h t  article one f'l i g h t  conf  i z u r a t i o n  p r o t o t y p e  and two 
e q u i v a l e n t  a r t i c l e s  f o r  t e s t .  

The  MORL Labora to ry  System c o s t  i s  $870 m i l l i o n  
( T a b l e  2 ) .  The b a s e l i n e  c o s t  i s  es t imated a t  $796 m i l l i o n  s i n c e  
$51 m i l l i o n  was inc l i tded  for l a u n c h  v e h i c l e s  and $23 m i l l i o n  for 
m i s s i o n  and l a u n c h  s u p p o r t .  These c o s t s  a re  f o r  development  o f  
t h r e e  s e t s  of hardware and one year  o f  f l i g h t  o p e r a t i o n s .  

The BSM program c o s t  i s  shown i n  d e t a i l  i n  T a b l e  3.  
and i s  $313.4 m i l l i o n .  Th i s  c o s t  i s  f o r  development o f  one 
f l i g h t  a r t i c l e  and one p r o t o t y p e ,  and are f o r  a one y e a r  no 
r e s u p p l y  s t a t i o n  ( expendab les  f o r  a 6 man crew f o r  2 y e a r s ) .  

Tab le  4 summarizes t h e  ma jo r  s t a t i o n  development c o s t  
e l e m e n t s  of t h e  t h r e e  s t u d i e s .  Obvious c o s t  d i s c r e p a n c i e s  can  

s y s t e m  c o s t s  e x i s t s .  While t he  MORL and BSM s y s t e m s  i n t e g r a t i o n  
and t e s t  c o s t s  a r e  comparable,  t h e  EOSS i s  q u i t e  low. The BSM 
ground s u p p o r t  equipment c o s t s  are v e r y  low as are  t h e  program 
management c o s t s .  These d i s c r e p a n c i e s  w i l l  b e  d i s c u s s e d  
i n d i v i d u a l l y .  

be n o t e d  f r o m  t h i s  t a b l e .  A f ac to r?  o f  t h ~ e e  - r n n 4 - + 4 n n  v a r r a u r u l l  i E  sub= 

2.1 Subsystems 

Z a j o r  subsys tem c o s t s  b roken  down i n t o  d e s i g n ,  manu- 
f a c t u r i n g  and t e s t i n g  a r e  shown i n  T a b l e  5 .  The r e c u r r i n g  c o s t s  
are  f o r  development of t h e  f irst  u n i t .  The s t r u c t u r e  c o s t s  of 
t h e  t h r e e  programs a r e  f a i r l y  c o n s i s t e n t .  The c o s t  o f  t h e  EOSS 
s t r u c t u r e ,  which weighs about 4 0 , 0 0 0  pounds,  i s  o n l y  a b o u t  $19 
m i l l i o n .  T h i s  i s  due to t h e  f a c t  t h a t  t h e  b a s i c  s t r u c t u r e  i s  
t h e  S-IVB and the re  i s  t h e r e f o r e  s m a l l  d e s i g n  and t e s t  c o s t s .  
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The MORL s t r u c t u r e ,  weighing  o v e r  8800 pounds ,  c o s t s  $ 3 0  
m i l l i o n  w i t h  $ 1 9  m i l l i o n  b e i n g  n o n - r e c u r r i n g .  The 3350 
pound BSM s t r u c t u r e  c o s t s  $17 m i l l i o n  o f  which $15 .5  m i l l i o n  
i s  n o n - r e c u r r i n g .  The manufac tu r ing  c o s t s  o f  t h e  BSM seem 
q u i t e  low, however,  and it i s  e s t i m a t e d  t h a t  a s p a c e  s t a t i o n  
s t r u c t u r e  to house 6 men f o r  a t  l ea s t  a y e a r  can  b e  b u i l t  f o r  
a b o u t  $25 m i l l i o n .  

There  i s  a marked d i s c r e p a n c y  i n  t h e  s t a b i l i z a t i o n  
and c o n t r o l  s y s t e m  c o s t s .  A l l  t h r e e  s t a t i o n s  make u s e  o f  con- 
t r o l  moment g y r o s  (CMG's), ye t  t h e  MORL and BSM have $35 t o  $40  
m i l l i o n  i n  d e s i g n  and t e s t i n g .  S i n c e  t h e s e  d e v i c e s  are  d e s i g n e d  
and c u r r e n t l y  under  t e s t i n g ,  t h e  EOSS d e s i g n  and t e s t  c o s t s  o f  
a round  $10  m i l l i o n  seems much more r e a s o n a b l e .  The MORL s t u d y  
d i d  n o t  have CMG's a t  t h e  c u r r e n t  s t a t e - o f - t h e - a r t  ( S . O . A . )  and 
hence  t h e  h i g h  development c o s t  i s  e x p l a i n a b l e .  It i s  es t imated  
t h a t  a t o t a l  c o s t  o f  abou t  $ 2 0  m i l l i o n  w i l l  b e  s i i f f i c . i ~ n t  f n r  
s t a b i l i z a t i o n  and c o n t m l  s y s t e m s .  

The e l e c t r i c a l  power s y s t e m  (EPS) c o s t s  a re  f a i r l y  
c o n s i s t e n t .  A l l  s t a t i o n s  employ s o l a r  p a n e l s  w i t h  b a t t e r i e s  
a s  back-up and emergency. MORL c o s t s  a r e  q u i r e  h i g h  b u t  t h i s  
i s  a g a i n  due t o  t h e  t h e n  c u r r e n t  S . O . A .  o f  t h i s  sys t em a t  t h e  
t i m e  t h e  s t u d y  was conducted .  The EOSS EPS draws 5 .4  KW and 
c o s t s  abou t  $30 m i l l i o n .  The BSM draws 1 0  KW and c o s t s  abou t  
$ 4 5  m i l l i o n .  The l a t t e r  c o s t  and power l e v e l  seems r e a s o n a b l e  and 
i s  u s e d  i n  t h e  b a s e l i n e  s t a t i o n  c o s t .  

The c o s t  o f  t h e  ECS and LSS f o r  t h e  EOSS i s  r e l a t i v e l y  
low s i n c e  e x i s t i n g  sys t ems  were used  w i t h  t h e  weight  p e n a l t y  
a c c e p t e d .  The MORL and BSM u s e  advanced s y s t e m s  ( S a b a t i e r ,  
u r i n e  H 0 r e c o v e r y ,  e t c . )  and t h e r e f o r e  have h i g h e r  c o s t s .  Most 
of  t h e  BSM EC/LS sys tem c o s t s  are i n  t e s t i n g  t o  a c h i e v e  a d e s i r e d  
two y e a r  l i f e t i m e .  It i s  es t imated t h a t  t hese  subsys t ems  w i l l  c o s t  
a b o u t  $ 7 0  m i l l i o n .  

2 

The most d i f f i c u l t  subsys t em c o s t  t o : e s t i m a t e  from t h e  
r e f e r e n c e  s t u d i e s  i s  communications and da t a  management. The 
EOSS, u s i n g  c o n t i n u o u s l y  o p e r a t i n g  low r a t e - t y p e  equipment ,  
e s t i m a t e s  t h i s  subsys tem c o s t  t o  b e  o v e r  $23 m i l l i o n .  The MORL, 
u s i n g  h i g h  r a t e  p e r i o d i c - t y p e  s y s t e m s ,  estimates a c o s t  o f  o v e r  
$74 m i l l i o n  of which an u n u s u a l l y  h i g h  $40 m i l l i o n  i s  f o r  manu- 
f a c t u r i n g .  The BSM does n o t  i n c l u d e  communications and da ta  
management i n  i t s  c o s t .  A c o s t  of abou t  $40 t o  $50 m i l l i o n  i s  
f e l t  a d e q u a t e  t o  deve lop  a s a t i s f a c t o r y  communications and d a t a  
management s y s t e m .  
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The e s t i m a t e d  t o t a l  subsys t ems  development  and f i r s t  
u n i t  p r o d u c t i o n  c o s t s  a r e  shown i n  T a b l e  6 .  It i s  f e l t  t h a t  a 
new space  s t a t i o n  to house 6 men f o r  a t  l eas t  one yea r  w i l l  
have subsys tems t h a t  can  b e  deve loped  f o r  abou t  $210 m i l l i o n .  

2 . 2  System I n t e g r a t i o n  

System i n t e g r a t i o n  c o s t s  i n c l u d i n g  t e s t i n g  are  e s t i -  
nated a t  $104  m i l l i o n  f o r  t h e  EOSS, $90 m i l l i o n  for t h e  MORL, 
and $84 m i l l i o n  f o r  t h e  BSM. These c o s t s  are a l l  f a i r l y  con- 
s i s t e n t  and $90 m i l l i o n  i s  assumed as  r e a s o n a b l e  f o r  t h e  base- 
l i n e  s t a t i o n .  

2 . 3  Ground Suppor t  Equipment 

The GSE to s u p p o r t  t h e  s t a t i o n  module i s  e s t i m a t e d  
a t  $139 m i l l i o n  f o r  t h e  EOSS,  $114 m i l l i o n  f o r  t h e  MORL, and 
o n l y  $17 m i l l i o n  for t h e  BSM. The r e a s o n  for t h e  low GSE c o s t  
f o r  t h e  BSM may be t h e  u n c e r t a i n t y  of t h e  m i s s i o n  or s t a t i o n  
t y p e  t o  which i t  w i l l  be a t t a c h e d .  

Many d i v e r s e  items a re  i n c l u d e d  i n  t h e  GSE and T a b l e  
7 d e l i n e a t e s  these  i t e m s  f o r  t h e  MORL. The GSE equipment  i s  
grouped  i n  c a t e g o r i e s  o f  Checkout Equipment,  S e r v i c e  Equipment,  
A u x i l i a r y  Equipment,  and Handl ing  Equipment.  Also i n d i c a t e d  
i n  T a b l e  7 i s  t h e  q u a n t i t y  of  p i e c e s  t o  b e  p r o c u r e d  and t h e  
l o c a t i o n  where t h e y  w i l l  be used .  The c o s t s  o f  e n g i n e e r i n g  
d e s i g n  and development  p e r s o n n e l  are n o t  i n c l u d e d .  T h i s  t a b l e  
i s  meant to b e  i n d i c a t i v e  of t h e  t y p e s  o f  equipment needed -- 
r e a l i z i n g  s p e c i f i c  hardware items are dependent  on t h e  s t a t i o n  
t y p e  

I The GSE C G s t s  f o r  a new w o r k s h ~ p  i s  est imated a t  ahou t  
$ 1 0 0  m i l l i o n .  T h i s  i s  f e l t  r e a s o n a b l e  i n  l i g h t  of t h e  t h r e e  
r e f e r e n c e  s t u d i e s .  

2 . 4  Program Management 

Another  d i s c r e p a n c y  i n  t h e  BSM r e s u l t s  i s  t h e  low p ro -  
gram management c o s t .  
m i l l i o n  and $104 m i l l i o n  program management costs, r e s p e c t i v e l y ,  
t h e  BSM o n l y  shows a l i t t l e  o v e r  $14 m i l l i o n .  The EOSS and MORL 
c o s t s  i n c l u d e  10% f o r  NASA management and t e c h n i c a l  d i r e c t i o n .  
Program management c o s t s  a r e  o b v i o u s l y  g o i n g  t o  exceed  $14 m i l -  
l i o n  f o r  a workshop development,  and t h i s  c o s t  i s  estimated a t  
$80 m i l l i o n .  

Whereas t h e  EOSS and MORL have abou t  $80 
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2 . 5  M i s c e l l a n e o u s  Items 

Spares are e s t i m a t e d  f o r  t h e  MORL and BSM a t  abou t  
$7 m i l l i o n  p e r  s t a t i o n .  No s p a r e s  a l l o t m e n t  i s  i n c l u d e d  i n  
t h e  EOSS c o s t s .  S p a r e s  f o r  t he  b a s e l i n e  s t a t i o n  are  t h e r e f o r e  
es t imated a t  $7 m i l l i o n .  

The re  are  a number o f  s t a t i o n  a s s o c i a t e d  hardware 
items i n c l u d e d  i n  t h e  EOSS and MORL c o s t s .  These i tems  i n c l u d e  
dynamic,  s t r u c t u r a l ,  and flame t e s t  a r t i c l e s ,  as w e l l  as mockups 
and f u n c t i o n a l  p r o t o t y p e s .  These t y p e s  o f  equipment  are  e s t i -  
mated t o  c o s t  $94  m i l l i o n  f o r  t h e  EOSS and $80 m i l l i o n  for t h e  
MORL. Yo a l l o c a t i o n  f o r  t h e s e  i tems was made i n  t h e  BSM s t u d y .  
I t  i s  t h e r e f o r e  estimated t h a t  abou t  $80 m i l l i o n  i n  a s s o c i a t e d  
hardware i tems w i l l  be n e c e s s a r y  f o r  a new s p a c e  s t a t i o n  d e v e l -  
opment. 

3 .0  C O N C L U S I O N S  

The e s t i m a t e d  c o s t  o f  t h e  development  o f  a new 6 man 
workshop w i t h  a one t o  two year no- resupply  l i f e t i m e  i s  
unde r  $600 m i l l i o n ,  T a b l e  6 .  O f  t h e s e  c o s t s ,  o v e r  $200  m i l l i o n  
i s  i n  subsys tem development  w i t h  a lmos t  $100 m i l l i o n  e a c h  i n  
sys t em i n t e g r a t i o n  and t e s t ,  GSE, and program management. T h i s  
c o s t  i s  p r e l i m i n a r y  and somewhat a r b i t r a r y  b u t  r e p r e s e n t s  a 
r e a s o n a b l e  estimate based  on t h e  EOSS, MORL, and BSM s t u d i e s .  

A q u e s t i o n  o f  r e c u r r i n g  i n t e r e s t  i s  t h e  s a v i n g s  a s s o c i -  
a ted  w i t h  u s i n g  c u r r e n t  subsystem c a p a b i l i t y  v s .  improved sub- 
zys tem c a p a b i l i t y .  Comparison o f  t h e  EOSS subsys tems c o s t  t o  
t h e  c o s t  c o n s t r u c t e d  i n  t h i s  memo shows a d i f f e r e n c e  o f  $105 
m i l l i o n  a g a i n s t  a t o t a l  workshop c o s t  o f  $567 m i l l i o n .  T h i s  

t h e  l a u n c h  v e h i c l e s .  The EOSS must be  l aunched  w i t h  a S a t u r n  
V,  wh i l e  t h e  MORL, BSM, or new workshop c o u l d  b e  l aunched  w i t h  
a S a t u r n  I B  or p o s s i b l y  Ti tan- I I IM.  

d i f f e r e n c e  C O l L l d  m i i i  n k l  7 7  d i  qanneai - ,  ~ C ) J A ! P T J ~ ~  \A!~PE e ~ p  c o f i s i d p r  
rr--- YU'LVLL&J U A Y U  

1012-AEM-hls A .  E .  Marks 
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Table 1 

EOSS PROGRAM ELEMENT COSTS 

Cost 
($ million) Element 

1 Station module 
Experiments  2 

Logistic sys t em 3 

Faci l i t ies  

System GSE 

Flight c rew sys tem 

678 

1, 529 

985 
58 

18 

40 5 

Total 3. 673 

1. 
2. 

3. Includes one manning fiight, four iogistic fiights, and two spare". 
4. 

Costs  a r e  fo r  one prototype and one tlight a r t ic le .  
Cost  includes two s e t s  of hardware and experiment  accommodations 
and integration. 

Includes p rogram management and miss ion  support. 

EOSS NONRECURRING AND RECURRING 
PROGRAM COSTS 

c o s t *  ($millions) 

P r o g r a m  Element Nonrecurring Recurr ing Total 

MDAM 

S-IVB module 

70. 6 22.2 92.  8 

402. 1 59 .7  461.8 

Experiments  614. o 651. 0 1, 265.0 

Logistic System 0. 6 914. 5 915. 1 

Faci l i t ies  49.0 49.0 

System GSE 10. 6 4 .7  15. 3 
Flight Crew System 225.2 113.9 339.1 

Total 1, 372. 1 1, 766.0 3, 138. 1 

*Costs do not include p rogram management or miss ion  support. 



TABLE 2 

TOTAL MORL PROGRAM COST 
( $  millions) 

Laboratory System 

Logistics System 

Mission Operations 

F 1 i g 11 t Crew Tr a i ni ng 

b'ac i 1 it ie s 

Program Management 

TOTAL 

$ 870.07 (796)* 

831.27 

115.44 

267.80 

'7 '7 . 8 6 
335.75 

$2498.19 

COST OF AN OPERATIONAL YEAR 

( $  millions) 

Logistics Systems 

Operational Support 

Operational Spares 

Mission Operations 

Flight Crew Training 

Program Management 

TOTAL 

$ 250.5 

5.2 

2.8 

104.0 

20.0 

42.5 

$ 425.0 

* $870 million includes one launch vehicle @ $51 million 
and mission and launch support of $23 million. 
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TABLE 4 

SPACE STATION COST COMPARISON 

Sub systems 

MDAM 

System Integration 

GSE 

Program Management 

Spares 

A " i at e d Eai?dway e 
Items* 

v 
N.R. R. -- 
98.0 42.8 

70.6 22.2 

1-04.0 2.5 

121.0 17.0 

80.2 14.7 

93.8 -- 
567.6 9 9 . 2  

666.8 

v p n r  R c 4 q  

N.R. R. -- N.R. R. 

305.3 81.8 160.9 30.8 
-- 

89.6 

114.2 

104.3 

83.8 

16.8 

11.5 2.9 

22.0 6.7 

-- 78.7 

*These items include dynamics test articles, static test 
articles, flame test articles, mockups, etc. 
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TABLE 6 

BASELINE STATION MODULE COST 

NOMINAL 6 MAN CREW 

1 TO 2 YEAR MISSION 

1 S T .  ARTICLE COST 

4 

SUBSYSTEMS 

STRUCTURE 

scs 
EPS 

C O M M U N I  CAT I O N S  A N D  DATA 
MANAGEMENT 

SYSTEMS INTEGRATION 
TE ST I NG 

GSE 

PROGRAM MANAGEMENT 

SPARES 

ASSOCIATED HARDWARE 

AND 

ITEMS 

COST ( $MILLIONS) 

2 1 0  

2 5  

20 

45 

7 0  

50 

90 

100 

80 

7 

80 

567 
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